The challenges agricultural lenders face when evaluating the creditworthiness of farm borrowers have dramatically changed over the last several decades. During the mid 1980s, American agriculture suffered through times similar to those of the Great Depression that again demonstrated the consequences of relying on collateral values supported by inflationary expectations rather than cash flows. As a result, many lenders adopted methods that more accurately measure the financial position of agricultural producers such as credit bureau scores.
Many studies have examined the methods used by lenders without achieving a consensus as to which quantitative and qualitative factors are most important in the agricultural loan decision-making process. In this study, data from a survey administered to financial institutions in Kansas and Indiana are used to study the agricultural lending process. The primary objective is to analyze the factors financial institutions consider when lending to farm borrowers. The specific objectives are to: 1) Determine the relative importance of financial and non-financial information when analyzing agricultural loan applications; and 2) Identify the borrower and lender characteristics important in determining loan approval and interest rates.
Credit Evaluation
According to Gustafson, agricultural lenders use the five C's of credit (capacity, capital, collateral, character, and conditions) when evaluating an agricultural loan application. Gustafson states that lenders judge these attributes using information obtained from previous experience with a borrower in conjunction with financial statements, references, and other documentation. An individual lender or committee decides whether a borrower possesses ample ability to repay for the use of loan funds. While Gustafson acknowledges developments in credit evaluation, he suggests that research focusing on the relationship between management decisions, attributes, and traits that distinguish one farmer's behavior from another could enhance assessment accuracy.
In the early 1990s, Gustafson, Beyer, and Saxowksy administered a survey to ten agricultural loan officers in the Red River Valley of southeastern North Dakota and westcentral Minnesota to determine information sources, credit evaluation procedures, and lending heuristics used. In the survey, lenders described their methods of credit evaluation and responded to seven hypothetical credit situations. Gustafson, Beyer, and Saxowksy found that lenders placed significant weight on the borrower's financial information and personal characteristics (honesty, integrity, and production-management ability) when making decisions regarding approval, levels of credit, and need for servicing action.
Ellinger, Splett, and Barry utilized a survey to examine credit evaluation procedures, risk assessment methods, and credit model consistencies among agricultural banks in Illinois and Iowa. They found that following the farm financial crisis of the 1980s, lenders used more formal and comprehensive methods to evaluate the creditworthiness of agricultural borrowers. Their results indicated that nearly 60% of the lenders used a credit-scoring model to assist in loan approval, loan pricing, loan monitoring, and evaluation of loan portfolio risks. However, their results indicated a relatively high level of disparity among the systems in use by lenders.
Substantial research on credit risk assessment in agricultural lending has yielded mixed results about which factors to include in the development and validation of credit scoring models (Barry and Ellinger; Splett et al.) . In the late 1980s, Miller and LaDue focused on the development of credit scoring models for dairy farmers by employing measures of farm size, liquidity, solvency, profitability, capital efficiency, and operating efficiency as explanatory variables. Miller and LaDue used 203 dairy loans from an agricultural loan portfolio for a single bank in upstate New York. Using logistic regression, they found that the quality of larger borrowers was predicted by liquidity, profitability, and operating efficiency measures.
Using data from 9,403 loans made by Canada's Farm Credit Corporation, Turvey conducted a similar study by empirically estimating four alternative credit-scoring models. The results indicated that liquidity and leverage were strong determinants of default risk, in addition to profitability and efficiency. However, results from further analysis supported the inclusion of both qualitative and quantitative factors when selecting a method to evaluate the creditworthiness of farm borrowers.
Splett et al. built upon previous studies by employing a joint experience and statistical approach to develop and evaluate credit-scoring models. Experienced lenders from the Sixth Farm Credit District were used to develop models that incorporated lender experience, knowledge, and intuition. Financial ratios from the Farm Financial Standards Task Force were used with other collateral measures to develop experienced term-loan and operating-loan models. The models were estimated using logistic regression to determine the relationship between experience and statistical credit scoring models. The results indicated that the statistical models were moderately successful in replicating lender behavior and classifying actual loans.
Featherstone, Roessler, and Barry analyzed the Seventh Farm Credit District's loan portfolio from 1995 to 2002 using repayment capacity, solvency, and liquidity to determine the accuracy of financial performance ratios in predicting the expected probability of default status. Results from the study showed that the underwriting guidelines in place within the Seventh Farm Credit District were statistically significant in predicting the expected probability of defaults.
Lenders' Responses to Loan Requests
During the late 1960s, Baker introduced the simulated borrowing method as an alternative for evaluating lender responses to various managerial choices in a farm's financial and production organization. He justified this by noting that actual loan data are limiting because they are restricted to only approved loans and fail to include marginal loans that may be rejected. By empirically testing lender responses to hypothetical loans, he concluded that banks and credit associations prefer loans that are: (1) self-liquidating and (2) asset-generating.
Barry and Willmann used the simulated borrowing method to develop the decision elements for a risk-programming model of a representative case farm for the Southern Blacklands of Texas and to survey the credit responses of lenders to contract choices. Barry and Willmann found that lenders' credit response may modify the producer's contracting plans and his or her rate of income growth. Sonka, Dixon, and Jones (1980) applied similar methods to assess the impact of the firm's financial structure on its external credit limits for 33 agricultural lenders in east central Illinois. Each loan officer was asked to evaluate and respond to five loan situations which varied by financial stress. In each case, the borrower had recently purchased farmland, and was requesting $60,000 to replace a combine and build grain storage facilities. Sonka, Dixon, and Jones found that lender responses fell into two groups, a conservative group and a liberal group, with respect to the average loan amount approved. They also found that these two groupings of lenders responded differently to the borrower's financial position and structure. Barry, Baker, and Sanint (1981) used two different lender surveys to examine the concepts underlying farmers' credit risks and to determine how credit may influence farmers' debt use. The first survey asked 101 unit banks and Production Credit Associations (PCAs) in south central and eastern Texas to respond to a representative farming situation. From this survey, thirty-four responses included loan limits, interest rates, collateral requirements, and other loan requirements. A second survey, conducted by the Federal Reserve Bank of Chicago, resulted in several hundred responses to farm lending conditions. Barry, Baker, and Sanint found that a farmer's credit position was positively correlated with changes in level of farm income and that this correlation was stronger for capital credit than for operating credit. They also found that variation in fund availability from rural banks contributed to high credit risks.
During the mid 1980s, Pflueger and Barry elicited commercial banks' and PCAs' responses to a farmer's use of crop insurance. The 55 lenders in Illinois analyzed two case loan requests containing a farmer biography, description of the Federal Crop Insurance program, and historic and projected financial statements. Each lender evaluated the case loans in terms of maximum credit limits for operating and capital loans, interest rates, loan maturities, security requirements, and other loan provisions. The results indicated that approximately 60% of lenders responded in a positive manner to a borrower's participation in the Federal Crop Insurance program. The results also indicated that the magnitude of credit responses differed considerably while interest rates and loan maturities stayed about the same.
In a 1993 study, Dixon, Ahrendsen, and Barry formulated a two-equation model with the goals of identifying and estimating the variables that lead banks to charge different interest rates on agricultural loans. They used data from a 1990 survey of 34 commercial banks in western Arkansas responded to four hypothetical agricultural loan requests. Each request, which differed by the borrower's financial strength, consisted of an intermediate-term loan of $150,000 for the construction of two broiler houses and a shortterm loan of $95,000 for the purchase of stocker steers. They found that for both loans, interest rates were positively correlated with the bank's loan to deposit ratio. Results also indicated that banks facing losses may be more aggressive when pricing loans due to the marginal profitability of the loans. Bard, Barry, and Ellinger (2000) used a case study to evaluate the influence of changes in the banking industry on the cost and availability of agricultural credit. They asked 1,064 commercial banks in Illinois, Iowa, and Indiana to respond to case loans for two of three hypothetical farm borrowers with different demographic characteristics and credit needs. Bard, Barry, and Ellinger analyzed the data from the 114 responding banks and found no overwhelming evidence in support of or against commercial bank consolidation as it affects agricultural lending. Thus, results suggest that other non-measured factors influence the loan terms offered by commercial banks to agricultural borrowers.
The number of studies examining the agricultural lending decision provides strong evidence that lenders consider both financial and non-financial variables when evaluating the creditworthiness of farm borrowers. However, various credit evaluation procedures and methods have been studied without achieving a consensus as to which variable measures should be used when analyzing agricultural loan applications. Furthermore, while there have been many studies, the majority of them do not explicitly consider how lenders use credit bureau scores when lending to farm borrowers. Thus, further research pertaining to the lenders assessments, especially as it relates to the agricultural loan decision-making process is needed.
Theoretical Framework
Traditionally, lenders have applied the five C's of credit when analyzing the creditworthiness of a farm borrower. The first C, which is capacity, refers to a borrower's ability to repay a loan obligation and bear the subsequent financial risk (Gustafson) . Lenders generally analyze a borrower's repayment capacity by conducting an analysis of both historical and projected profitability and cash flow of the farm business.
Capital is the second C of credit and refers to the funds available to operate a farm business. To assess capital, lenders review balance sheets from both current and previous years, and calculate financial measures of liquidity and solvency. This allows the lender to gauge the amount of equity a borrower has invested in the operation and how effectively that investment generates cash flows.
The third C, which is collateral, represents a security agreement that serves as a final source of repayment to the lender if the borrower defaults on the terms of the loan agreement. Since lenders seek to maximize profits, they carefully consider the risk/return relationship of the loan request. As risk increases, lenders will seek larger amounts and/or higher quality collateral. Conditions are the fourth C of credit and refer to the intended purpose of the loan. Lenders consider factors such as the loan amount, the use of the funds, and the repayment terms. The lender also considers the overall economy, including interest rate levels, inflation rate, and demand for money.
The fifth C, which is character, encompasses personal factors such as honesty, integrity, and reliability. The borrower's risk attitude is an important element of this human factor considered in the loan decision-making process. If a borrower has a negative evaluation on this factor, the loan may be rejected even if the other four factors are very good.
Credit Bureau Reports and Scores
An additional component that is an important part of the decision-making process for loan analysis is credit bureau reports. A credit bureau report is a detailed account of an individual's credit history (FICO). A credit bureau or credit-reporting agency maintains files on millions of borrowers containing information collected from lenders, creditors, insurers, and employers. The three major credit bureaus, Equifax, Experian, and TransUnion, all provide credit bureau reports.
The typical credit bureau report includes four categories of information. The first category contains personal or identifying information including the individual's name, current and previous addresses, telephone number, social security number, date of birth, and current and previous employers. The second category outlines the individual's credit history providing specific details about credit accounts and loans, including late payments, skipped payments, accounts turned over to collection agencies, and repossessions. The third category contains public record information from local, state, and federal courts and information on overdue debt from collection agencies. Public record information includes bankruptcies, foreclosures, suits, wage attachments, liens, and judgments (FICO).
Inquiries are the last category of information in a credit bureau report. This includes a list of everyone who has voluntarily or involuntarily accessed credit bureau reports on the individual within the last two years. Voluntary inquiries are initiated by the individual for obtaining credit; while involuntary inquires, are situations where lenders have accessed and reviewed the credit bureau report for pre-approved credit offers. Although both types are part of a credit bureau report, involuntary inquiries do not appear on the credit bureau report that a lender receives.
Along with a credit bureau report, lenders can also purchase a credit score from each of the credit reporting agencies. The credit in the credit bureau report is calculated using a formula developed by the Fair Isaac Corporation. Although the specific relationship is unpublished, there are five basic factors used in determining a credit score (Figure 1 ).
Since lenders and other credit grantors may not report account activity to all credit bureaus, an individual's credit score may vary among the three credit bureaus. Credit scores range from 400 to 900 with the average around 700. According to the scoring model, as an individual's score increases, his or her risk of default decreases.
Methods
The first issue in examining the factors financial institutions consider in production agriculture lending is to identify the sources of variation. The factors of interest to this study and each of their levels were defined.
Character (CHAR) -is a qualitative non-financial variable that encompasses personal factors such as honesty, integrity, and reliability. The borrower's character is defined by two levels: honest or dishonest. The borrower is honest if the lender visited with a number of individuals in the agricultural community and they all indicated that the farmer was honest in his business dealings. The borrower is classified as dishonest if three of the individuals in the agricultural community expressed concerns regarding fairness in business transactions with the farmer. CHAR is "1" if the individual is defined as honest and "0" if the individual is classified as dishonest.
Fair Isaac Credit Bureau Score (FICO)
-is a quantitative non-financial variable that provides an indication of the borrower's financial integrity. A Fair Isaac credit bureau score of 725 represents a low-risk borrower, while a score of 560 represents a high-risk borrower. FICO is "1" if the farmer has a Fair Isaac credit bureau score of 725 points and "0" if the farmer has a Fair Isaac credit bureau score of 560 points.
Financial Record Keeping (EXCFRK, AVGFRK)
-is a qualitative non-financial variable that represents the borrower's ability to maintain complete and accurate up-to-date records. This includes borrowers who keep their own records by using computerized applications, or other innovations for farm accounting and financial management purposes. This also includes borrowers who employ an accountant or record service to provide computerized record keeping, whole farm and enterprise analysis, and tax preparation. A distinction is not made between these two forms of financial recording keeping. In this study, the borrower's financial record keeping ability is defined as excellent, average, or poor. EXCFRK is "1" if the observation corresponds to a scenario where the farmer is an excellent financial record keeper and "0" otherwise. AVGFRK is "1" if the observation corresponds to a scenario where the farmer is an average financial record keeper and "0" otherwise. The default category is a poor record keeper.
Productive Standing (PSUPQ, PSMID) -is a qualitative non-financial variable that refers to the borrower's ability to manage business risk, select appropriate production and marketing activities, and meet realistic price and yield assumptions. Three levels, upper quartile, middle-half, and lower quartile are used to define the productive standing. Each level provides a measure of how the borrower's operation ranks in comparison to other industry participants. PSUPQ is "1" if the observation corresponds to a scenario where the operation ranks in the upper quartile and "0" otherwise. PSMID is "1" if the observation corresponds to a scenario where the operation ranks in the middle and "0" otherwise. The default category represents a producer in the lower quartile.
Credit Risk (CR) -is a quantitative financial variable that consists of the borrower's financials and ratio analysis. The borrower's financials include three years of selected accounting information from the balance sheet, income statement, and cash flow statement, while the ratio analysis contains financial measures of liquidity, solvency, profitability, repayment capacity, and financial efficiency. In this study, the borrower's credit risk is represented by four levels. CR is "7.61" if the observation corresponds to a scenario where the expected probability of default is 7.61%, "3.68" if the observation corresponds to a scenario where the expected probability of default is 3.68%, "1.48" if the observation corresponds to a scenario where the expected probability of default is 1.48% and "0.74" if the observation corresponds to a scenario where the expected probability of default is 0.74%. Alternatively, CR1, CR2, CR3, and CR4 are equal to "1" if the probability of default is 7.61%, 3.68%, 1.48%, and 0.74%, respectively and "0" otherwise.
The full factorial design, which is the total combination of these factors and their levels, results in 144 (2 x 2 x 3 x 3 x 4) combinations of hypothetical agricultural loan. Each combination represents a farmer scenario coded by assigning one of the most common names that occurred during the 1990 United States Census. As examples, Figure 2 summarizes four of the 144 possible combinations of the loan requests. Lenders analyzed and responded to four systematically selected loan requests by providing the loan amount, interest rate, and terms that they would offer to each borrower. The loan amount and interest rate represent the response variables and are dependent variables used in the analysis. The variable L i is the proportion of the tractor loan granted and R i is the interest rate charged by the financial institution if the loan is approved (percent).
Financial Institution Population and Sample
The second step is to define the financial institution population. First, the Federal Deposit Insurance Corporation (FDIC) website indicated that 3,270 commercial banks in the United States had at least $1 million in agricultural loans outstanding as of December 31, 2004. In Kansas, 277 U.S. commercial banks with 978 lending offices, and in Indiana 100 U.S. commercial banks with 1,471 lending were selected. Additionally, each Farm Credit office in Kansas and Indiana is included in the sample. Twenty-seven Farm Credit offices in Kansas and 28 in Indiana are included in the sample.
Methodology and Instrument
The primary objective of this study is to analyze the factors that financial institutions consider when lending to farm borrowers. To obtain the required data, the hypothetical borrowing approach is used. The basics of this method include conducting a simulated borrowing experiment through a mail survey to elicit lenders' responses to hypothetical agricultural loan requests.
The survey instrument is a combination of hypothetical agricultural loan requests and a survey questionnaire. Each loan request consists of four sections: (1) farmer scenario, (2) borrower's financials, (3) ratio analysis, and (4) the agricultural lending decision. The farmer scenario section provides a biographical sketch of the individual farmer and presents his request for funds to purchase an additional tractor. As Table 1 shows, both Kansas and Indiana have a number of farms that are comparable in size and value of sales. Although Kansas has more livestock enterprises, both states have a large number of agricultural operations that are involved in the production of grain and oilseeds (Table  2) . Therefore, lenders in both states presumably encounter similar loan applications from farmers of these types of operations.
The borrower's financial section includes accounting information from the balance sheet, income statement, and cash flow statement for the years ending December 31, 2002 through 2004. The ratio analysis section contains financial measures of liquidity, solvency, profitability, repayment capacity, and financial efficiency. The agricultural lending decision section presents a variety of questions concerning the agricultural loan decision-making process, including the decision the borrower would receive from the lenders financial institution.
The second component of the survey instrument is a one-page survey that consists of two sections: bank characteristics and loan officer characteristics. The bank characteristics section focuses on descriptive factors about the financial institution. Such factors include bank size, portfolio composition, profitability, lending risk, and location. ASSETSIZ is the total asset size of the bank (billions of dollars); CA is the bank's ratio of capital to assets (percent); ALTL is the bank's ratio of agricultural loans to total loans (percent); ROA is the bank's return on assets (percent); LNDE is the bank's ratio of loans to deposits (percent); and NCLTL is the bank's ratio of non-current loans to total loans (percent). The loan officer characteristics section requests information about the responding lender's degree of involvement in agricultural lending, his or her individual lending authority, and their decision making authority. EXP is the number of years of lending experience the loan officer has as an agricultural loan officer (years); PTIME is the percentage of time the loan officer spends on agricultural loans (percent); and MLA is the loan officer's maximum individual lending authority (dollars).
Survey Design
For each of the 144 scenarios, the personal and business information as well as the loan request are the same, with the exception of the farmer's name. Conversely, the farmer attributes vary by the borrower's character, financial record keeping, productive standing, credit risk, and Fair Isaac credit bureau score. The information provided to the lender is the same in as much as possible to minimize the review time required by the lender while maximizing the information provided 39 .
The second step in designing the survey instrument consists of preparing key financial statements that match with the credit risk ratings. The expected probability of default (credit risk) is calculated for each of the sets of variables using the credit-scoring model defined in Featherstone, Roessler, and Barry (2006) . To determine the probability of default, first determine the log odds ratio:
where RC is the repayment capacity percentage, OE is the owner equity percentage, and WC is the working capital percentage. Next calculate the expected probability of default:
1 xb e Probability of Default xb e
where xb is the result of equation (1)'s right hand side. Table 3 reports the expected probability of default for each credit risk variable with respect to year. These four scenarios are consistent with the distribution of credit ratings found by Haverkamp (2003) who found that ninety percent of the observations of credit ratings for Kansas Farms were in this range.
Survey Process
Following a pretest and approval process, a systematic method selected the loan requests and assigned them to the lender (Table 4) . The EXCEL RANDBETWEEN function chose a random number between 1 and 144 that corresponded to a hypothetical agricultural loan request. Blocking and replication methods ensured the probability of receiving a specific loan request remains constant across the scenarios given to each lender. In situations where duplicate scenarios occurred, new scenarios were generated and reassigned to the lender. An Excel macro was created to produce a Microsoft Excel database that contained information on 10,016 hypothetical agricultural loan requests. The loan application packages for the sample lenders included a cover letter, four loan requests, one questionnaire, and a business reply envelope. 39 See Jones for a copy of the survey instrument and the accompanying information provided to the lender.
Empirical Models

Loan Amount
In this study, a two-limit Tobit model is estimated because the dependent variable is constrained by the minimum (0) and maximum (1) portion of the loan request that a borrower may receive. The observed dependent variable i L is determined as follows:
where * i L is a latent variable, β' is a vector of the slope coefficients for the matrix of i X parameters, and i ε is the error term.
In the first two-limit Tobit model estimated for the tractor loan amount granted, the variables (CR3) and (CR4) are included to represent the credit risk or expected probability of default that corresponds to each loan request. Loan observations where the expected probability of default was 7.61 were not included in this model because the lenders in both Kansas and Indiana denied all of these loan requests. The two-limit Tobit model is specified as follows: 
In the second two-limit Tobit model estimated, the variable (CR) represents the credit risk or expected probability of default that corresponds to each loan request. Contrary to the first two-limit Tobit model, the analysis includes all observations where sufficient information was provided. The second two-limit Tobit model is specified as follows: 
Both models (equations 4 and 5) are estimated using the PROC QLIM procedure in SAS to determine the characteristics important in determining loan approval.
Interest Rate
The interest rate offered on the approved loan observations is included as the dependent variable in two separate models. The first model, which includes the same independent variables as the first two-limit Tobit model, is specified as follows: The second model includes the same independent variables used in the second two-limit Tobit model and is specified as follows: 
Both models (equations 6 and 7) are estimated in SAS using the ordinary least squares procedure to determine the borrower and lender characteristics important in determining interest rates.
Results
Overall Survey Response
One hundred and eighteen useable responses were returned, resulting in a total response rate of 38.82% for the lending offices in Kansas (Table 5) . A breakdown indicates that 106 responses were received from commercial banks, and 12 responses from the Farm Credit System. One hundred and seventeen of the participating lenders provided responses to the four loan requests they were assigned while one lender only responded to three of the given loan requests resulting in 471 loan observations for Kansas.
Fifty-two useable responses were returned from commercial banks and nine were received from the Farm Credit System, resulting in 244 observations from Indiana. The final survey response rate was 47.66% for the lenders in Indiana. The total response rate was 41.91% for commercial banks and 38.18% for Farm Credit Services (Table 5 ). The overall response rate was 41.44% for the lenders in both Kansas and Indiana.
Survey Results
This segment is divided into three sections that correspond to specific components of the survey instrument: (1) loan requests, (2) bank characteristics, and (3) loan officer characteristics.
Loan Requests
Since the results are dependent upon which loan requests lenders responded to, it is important to examine the responses received to assess non-response bias. A summary of the distribution of responses obtained from Kansas and Indiana lenders on the combinations of hypothetical agricultural loan requests is presented in Table 6 . The distribution of responses received should correspond to scenarios that represent an expected percent for all levels of that factor. The expected percent for character and Fair Isaac credit bureau score is 50%, while the expected percent for financial record keeping and productive standing is 33.33%. Credit risk is defined by four levels; therefore, the expected percent for each level is 25%. A subjective analysis of the distribution shows that the responses received is consistent with the expected percents for all factors and their levels. Table 7 summarizes the distribution of decisions made by the lenders regarding loan approval or denial. Although lenders in both states approved more loans than they denied, lenders in Indiana approved 59.58% of the loans while lenders in Kansas approved 57.75% of the loans. The average loan amount offered by Kansas lenders on both approved and denied loans was $44,994 while the average loan amount offered by Indiana lenders on both approved and denied loans was $43,491 (Table 8 ). However, the average loan amount offered by Indiana lenders on approved loans was $107,449 while the average loan amount offered by Kansas lenders on approved loans was only $106,458. The average interest rate offered by Indiana lenders was 38 basis points lower, and ranged from 5.60% to 8.75%; the standard deviation was 0.72%. The average interest rate offered by Kansas lenders ranged from 5.75% to 9.75%; the standard deviation was 0.77%. On average, lenders in Kansas were willing to extend the loan for 6.27 years while lenders in Indiana were willing to loan for only 6.15 years. Lenders in both states commented that they traditionally approve machinery and equipment loans for 5 years, but were willing to approve the loan for 6 years since the borrower was requesting a 7-year loan.
The interest rate offered by lenders in Kansas was on average nine basis points higher than their typical interest rate, and ranged from 1.25% lower to 2.00% higher (Table 9) . Indiana lenders offered an interest rate that was on average 15 basis points higher than their typical interest rate with a range from -1.00% to 2.00%. Numerous lenders in both Kansas and Indiana commented that the interest rate was a specific percent above the Wall Street Prime or their bank prime rate.
Bank Characteristics
Total assets (ASSETSIZ) for the 113 responding banks in Kansas averaged $5.46 billion and ranged from $200,000 to $195 billion; the standard deviation was $28.46 billion (Table 10) . A breakdown indicates 47.35% of these banks had total assets less than $100 million. The average total assets for the 53 responding banks in Indiana were $46.85 billion, and ranged from $890,000 to $1,157 billion; the standard deviation was $179.28 billion. A breakdown indicates 14.75% of these banks had total assets of $100.00 million or less.
The mean capital to asset ratio (CA) for the 108 responding banks in Kansas was 13.37%, and ranged from 1.06% to 100.00%; the standard deviation was 10.97%. Results show 12.53% of these banks had a ratio of 7.00% or less; 35.67% had a ratio between 7.00% and 10.00%; and 51.80% were greater than 10.00%. The mean ratio for the 44 responding banks in Indiana was 11.95%, and ranged from 1.01% to 50.00%; the standard deviation was 6.53%. Results show 21.31% of these banks had a ratio of 7.00% or less; 27.87% had a ratio between 7.00% and 10.00%; and 50.82% were greater than 10.00%.
The average agricultural loan ratio (ALTL) for the 110 responding banks in Kansas was 46.62%, and ranged from 1.60% to 100.00%; the standard deviation was 29.37% A breakdown indicates 33.76% of these banks had a ratio of 25.00% or less; 41.61% had a ratio between 25.00% and 65.00%; and 24.63% were greater than 65.00%. The mean ratio for the 46 responding banks in Indiana was 27.10%, and ranged from 0.40% to 88.60%; the standard deviation was 27.49%. A breakdown indicates 68.85% of the banks had a ratio of 25.00% or less; 16.39% had a ratio between 25.00% and 65.00%; and 14.75% were greater than 65.00%.
The mean return on assets (ROA) for the 105 responding banks in Kansas was 1.51%, and ranged from -0.77% to 7.14%; the standard deviation was 1.01%. Results show 35.46% of these banks had an ROA of less than 1.00%. The mean ROA for the 48 responding banks in Indiana was 1.33%, and ranged from 0.38% to 2.40%; the standard deviation was 0.53%. Results show 39.34% of these banks had an ROA of 1.00% or less.
The average loan to deposit ratio (LNDE) for the 100 responding banks in Kansas was 71.78%, and ranged from 31.00% to 113.00%; the standard deviation was 18.21%. A breakdown indicates 46.50% of the banks had a ratio of 65% or less; 28.03% had a ratio between 65% and 80%; and 25.48% had a ratio greater than 80%. The average ratio for the 40 responding banks in Indiana was 84.67%, and ranged from 50.00% to 112.00%, the standard deviation was 14.52%. A breakdown indicates 39.34% of the banks had a ratio of 65% or less; 16.39% had a ratio between 65% and 80%; and 44.26% had a ratio greater than 80%.
The average non-current loans to total loans (NCLTL) for the 105 responding banks in Kansas was 1.65%, and ranged from 0.00% to 25.00%; the standard deviation was 2.76%. Results show 61.78% of these banks had a ratio of 1.00% or less; 32.27% had a ratio between 1.00% and 4.00%; and 5.94% were greater than 4.00%. The mean ratio for the 40 responding banks in Indiana was 1.49%, and ranged from 0.01% to 11.16%; the standard deviation was 1.89%. Results show 65.57% of these banks had a ratio of 1.00% or less; 29.51% had a ratio between 1.00% and 4.00%; and 4.92% were greater than 4.00%.
Loan Officer Characteristics
The average number of years experience as an agricultural loan officer (EXP) for the 116 responding lenders in Kansas was 16.03 years, and ranged from 8 months to 40 years; the standard deviation was 9.10 years (Table 11 ). The mean EXP for the 59 responding lenders in Indiana was 17.54 years, and ranged from 1 year to 37 years; the standard deviation was 9.54 years. The mean percent of time Kansas lenders spend on agricultural loans (PTIME) was 59.30%, and ranged from 2% to 100%. A breakdown indicates 19.32% of these lenders spend 25% or less of their time on agricultural loans; 28.03% spend between 25% and 50%; 22.08% spend between 50% and 75%; and 30.57% spend greater than 75% of their time on agricultural loans. The mean PTIME for the Indiana lenders was 60.36%, and ranged from 5% to 100%. A breakdown indicates 27.87% of these lenders spend 25% or less of their time on agricultural loans; 19.67% spend between 25% and 50%; 11.48% spend between 50% and 75%; and 40.98% spend greater than 75% of their time on agricultural loans.
The average maximum lending authority (MLA) for the Kansas lenders was $324,912, and ranged from $0 to $2,000,000. Results show that 71.13% had an MLA of $250,000 or less; 11.89% had an MLA between $250,000 and $500,000; and 16.99% had an MLA greater than $500,000. The mean MLA for the Indiana lenders was $662,222, and ranged from $0 to $15,000,000. Results show that 68.85% had an MLA of $250,000 or less; 19.67% had an MLA between $250,000 and $500,000; and 11.48% had an MLA greater than $500,000. A closer look shows that 51.59% of the 113 lenders in Kansas responding to this question had a maximum lending authority less than the requested loan amount of $110,000 while 39.34% of the 54 lenders in Indiana had an MLA less than $110,000.
In response to decision-making process, 84% of the lenders in Kansas and 89% of lenders in Indiana indicated that they tend to base their decisions on logic and on objective analysis of cause and effect. However, a few of these lenders stated that they also consider "the five C's of credit" when evaluating an agricultural loan. The remaining 16% of the lenders in Kansas and 11% in Indiana indicated that they tend to base their decisions primarily on values and on objective evaluation of person-centered concerns.
Loan Amount Regression Analysis
The regression results from the first two-limit Tobit model (equation 4) in Table 12 correspond to the Kansas, Indiana, and All observations, respectively. The two nonfinancial variables, which were statistically significant at the 1% level in Kansas and All, are character (CHAR) and Fair Isaac credit bureau score (FICO). FICO was statistically significant at the 1% level in Indiana, but CHAR was not statistically significant. Although both variables had a positive impact on the proportion granted in Kansas, Indiana, and All, results suggest that FICO has a larger impact on the proportion granted.
The variables that correspond to the borrower's financial record keeping abilities (EXCFRK and AVGFRK) suggest that as the borrower's abilities increased the proportion of the loan approved increased, which is as expected. However, EXCFRK is the only variable that was statistically significant at the 10% level in Indiana and at the 5% level in All, respectively. The two productive standing variables (PSUPQ and PSMID) were both statistically significant at the 10% level in Kansas, but were not statistically significant in Indiana and All. The results show that the coefficients for PSMID is larger than the coefficients for PSUPQ, which may imply that productive standing is not an important factor in the agricultural loan decision-making process.
The two financial variables (CR3 and CR4), were both statistically significant at the 1% level in Kansas, Indiana, and All. The results suggest that as the expected probability of default for a loan request decreased, the proportion of the loan approved increased, which is as expected. The results also suggest that lenders may have been willing to approve a larger amount on corresponding scenarios since the coefficients for these variables were greater than one.
The bank characteristics (ASSETSIZ, ROA, and NCLTL) all suggest that they had a negative impact on the proportion granted. However, ASSETSIZ was not statistically significant in Kansas, Indiana, and All, while ROA and NCLTL were statistically significant in Kansas and All. The results imply that years of agricultural loan officer experience (EXP) negatively affected the proportion granted in Kansas, Indiana, and All. The results also suggest that the amount of time spent on agricultural loans (PTIME) had a positive impact on the proportion granted in Kansas, Indiana, and All. The relationships for both of these loan officer characteristics were statistically significant at the 1% level in Kansas and All while EXP was the only loan officer characteristic that was statistically significant in Indiana.
The regression results from the second two-limit Tobit model (equation 5) in Table 13 correspond to the Kansas, Indiana, and All observations, respectively. The variable (CR) is used to represent the credit risk or expected probability of default that corresponds to each loan request, the analysis includes all observations where sufficient information was provided. The results presented in this table are consistent with those shown in Table 12 . After redefining the credit risk variable, results continue to show that as the expected probability of default for a loan request increased the proportion of the loan granted decreased.
Interest Rate Regression Analysis
The regression results for the first interest rate model (equation 6) in Table 14 correspond to the Kansas, Indiana, and All observations, respectively. Results suggest that both CHAR and FICO had a negative impact on the interest rate charged by the financial institution. However, with the exception of CHAR in All, FICO is the only variable of these two non-financial variables that was statistically significant. It was statistically significant at the 5% level in Kansas, 10% level in Indiana, and the 1% level in All.
The borrower's financial record keeping abilities (EXCFRK and AVGFRK) and productive standing (PSUPQ and PSMID) display inconsistent results across the estimates of these variables. Although an interpretation of these results yields little meaning, results do show that EXCFRK and AVGFRK were statistically significant at the 5% level in All.
Results show that the two financial variables (CR3 and CR4), had a negative impact on the interest rate in Kansas, Indiana, and All. This suggests that as the expected probability of default for a loan request decreased the interest charged by the financial institution decreased as well, which is as expected. However, CR4 was statistically significant at the 1% level in Kansas, Indiana, and All, but CR3 was not statistically significant.
The bank characteristics (ASSETSIZ, ROA, and NCLTL) showed mixed results in the interest rate model. The results imply that ASSETSIZ negatively affected the interest rate in Kansas and All, but had a positive impact on the interest rate in Indiana. ASSETSIZ was only statistically significant at the 5% level in Kansas. ROA suggests that it had a negative impact on the interest rate charged by lenders in Kansas, Indiana, and All; however, ROA was only statistically significant at the 5% level in Kansas and All. The results also suggest that NCLTL had a positive impact on the interest rate in Kansas, Indiana, and All. Nonetheless, NCLTL was only statistically significant at the 1% level in Indiana and All. The loan officer characteristics (EXP and PTIME) also showed mixed results in the interest rate model. The results imply that EXP negatively affected the interest rate in Kansas, Indiana, and All, but was only statistically significant at the 5% level in Kansas and All. The results also suggest that PTIME had a positive impact on the interest rate charged by the lenders in Kansas and All, but had a negative impact on interest rate in Indiana. PTIME was only statistically significant at the 1% level in Kansas.
The regression results from the second model (equation7) in Table 15 correspond to the Kansas, Indiana, and All observations, respectively. The total number of observations used in the first and second OLS models is the same because the lenders in both Kansas and Indiana denied all loan requests where the expected probability of default was 7.61.
Conclusions
The primary objective of this study was to analyze the factors that financial institutions consider when lending to farm borrowers. To obtain the required data, a survey of financial institutions in both Kansas and Indiana was conducted where agricultural lenders responded to four hypothetical agricultural loan requests. Each loan request differed by the borrower's character, financial record keeping, productive standing, Fair Isaac credit bureau score, and credit risk. Lenders also provided information about themselves and their financial institution. Two-limit Tobit models determined the borrower and lender characteristics important in determining loan approval. The results suggest that the two non-financial variables, character and Fair Isaac credit bureau score, both significantly influenced the proportion granted in Kansas while Fair Isaac credit bureau score significantly influenced the proportion granted in Indiana. The financial variables representing credit risk, or the expected probability of default, significantly influenced the proportion granted by financial institutions. Return on assets and non-current loans to total loans were the only bank characteristics that significantly influenced the proportion granted in Kansas. The loan officer characteristics, percent of time lenders spent on agricultural loans and number of years experience as an agricultural loan officer significantly influenced the proportion granted in Kansas.
Interest rate models determined the borrower and lender characteristics important in determining interest rates. Results suggest that Fair Isaac credit bureau score had a negative impact and significantly influenced the interest rate charged by financial institutions. The borrower's financial record keeping abilities and productive standing displayed inconsistent results across the estimates of these variables. The credit risk variables had a negative impact on the interest rate charged by financial institutions.
The bank characteristics suggest that total assets and return on assets had a negative impact on the interest rate in Kansas, and were both statistically significant at the 5% level. Results suggest that non-current loans to total loans had a positive impact and statistically influenced the interest rate in Indiana. The results imply that the lender experience as an agricultural loan officer negatively affected the interest rate and was statistically significant at the 5% level in Kansas. The results also suggest that time spent on agricultural lending had a positive impact on the interest rate charged by the lenders in Kansas and was statistically significant at the 1% level. Source: National Agricultural Statistics Service All wheat for grain equals winter wheat for grain in Indiana and Kansas because both states do not grow durum wheat and other spring wheat for grain.
. Note: The calculations for the response rates are derived using the number of banks instead of the number of lending offices. Notes: The factors and levels correspond to those discussed in Section 4.2. The cumulative percent for some factors and levels does not equal one hundred percent because the percents shown are rounded to the nearest hundredth. Notes: Loan Amount -A & D = the loan amount on both approved and denied loan requests. Loan Amount -A = the loan amount on loan requests that were approved. Notes: The number of banks varies across bank characteristics because (1) some of the responding lenders did not answer the specific question, and (2) the number of banks that provided their Loan Deposit Ratio only represents commercial bank lending offices. Farm Credit Services is not a depository institution; therefore, they do not have a loan deposit ratio. Notes: The number of lenders varies across loan officer characteristics because some of the responding lenders did not answer the specific question. EXP = agricultural lending experience, PTIME = time spent on agricultural lending, MLA = maximum lending authority.
Table 12. Regression Results from Tobit Model 1 for the Proportion of Loan Granted
Note: Single, double, and triple asterisks (*) denote significance at the 10%, 5%, and 1% levels, respectively. 
Kansas
